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LISTING OF CLAIMS! 



1 . (Cuirently amoided) A laser diode apparatus comprisilig: 

I 

a substrate having £i st and second xnajor surfkccs; 

i 

! 
I 

a plurality of substanltiallv idendcal. pflrallal grooven fonxjed in the first major surface of 



the substrate, wherein 



a first 



extend fr nm th^ TTlfl]*^ 



on e of th e plutnlity of -f 



jlingohimn rf 



eaph of the grooves has a pair of opposed parallel jride wa Ua and an nncning 
formed in the mftjor i urface, and the sidewalls are pemencjicul ar to the maio r «iirf^fty flprl 



CO 



r surface to bottoma of the grooves. 



the BTOOV^a iitolude at least one heat-emitting grooV e and at least apair of cooling 



gnwvcs, and each of jthe cooling grooves is o pen and deili|es a coolant space that is 
adapted to accommodate cooling fluid ftiTnn£h v rh inh nnnl jnn t f ln wn t o cool the substrate; 
and 



o 
o 



a 4{^ei diode bar Ipoatod in at loopt a o e oond on e of the plujulity groovooi wh e r e in tho firot 
groove is in olopo proximity to the sooond groov e 

a laser diode bar looated in the heat-e mittine Groove, wherein 

j 

the lasor diode bar hag a flrat side, wh j p h is parallel j to the aide waUs of <he heat- 
pmittinR fiTOOve, and a second side> which is o o posite to aijd parallel tn the Grst side; 

th^ heat-emittine eroove ia located between the tsnt ^ g groove, such that the 
lag^r tfiode bar is localed between the cnolfl nt maces and aiUh That h>.at will be 
trangfgrred in fl <tiTfir,tioo parallel to the maior surf ace from'the fimt side of thi> laser diode 
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bar to one of the coolant spaces and from the second ride of the laser diode bar to the 
other of the coolant spaces. 

2. (Currently amended) The laser diode apparatus according to claim 1» wherein a 

metallization layer is formed on md a wolln nf thn nooond groovis^e side walls of the heat- 

Effing ffioove> i m 

CO 

3. (Currently amended) The laser diode apparatus according to claim 1, wherein a 

metallization layecr is formed on walls d e fining th e first gjoov o ih^ sidewalls of the cooling ^> 

CO 

amoves. rn 

o 

o 

4. (Currently amended) The laser diode apparatus according to claim 1, wherein the SnI <C 
conling gmnva is one of B plurality of groov B H BervTng qo ooolinaj ohonn e lD cooling grooves 

through which coolant flows to cool the substrate, and the o e oond h eat-emitting gr oove is one of 
a plurality of heat-emittine e rooves in which laser diode bars are [respectively located. 



5. (Canceled) i 

6. (Currently amended) The laser diode apparatus according to claim 1, wherein the 
laser diode apparatus io ouiroundod b vi ncludes a housing* and housing includes a window 
that is opposed to an emitting face of the laser diode bar. 



3 
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7. rCuirentiv amended^ A laser diode appamtua comprising: 

i 

a substrate having first and second maior surfaces: 

a phiralitv of grooveis formed in tfie first major surfece offlie aubatrate. wherein at least a 



first one of the plurality of grooves serves as a cooll y eTiani^ gl tl|rough which coolant flows to 



CP 



cool the substrate: and 

a laser diode bar located in at least a second one of the plijiralitv prooves. wherein the first 

groove is in close pmximitv to the second groove: wherein ^ 

\ ^ 
the apparatus includes a hoi f«itig, wh erein the housing includes a window that is j— 

opposed to an emittinff face of the laser diode bar . and [ ^ 

Tho Ittoor diodo appcjotuo aeoordin g te olaim 6i wh e r e in a space exists between ~ 

^ f 

the laser diode i^paratus and the housing, coolant flows through the space, and the space ^ 

I 3 

communicatea with the Qooling chamiel. | ^ 

1 

i 



S. (Original) The laser diode apparahis according to claiip 7, wherein an inlet is fonned 
ousing to conduct coolant into 1 
pennittiiig coolant to exit the housing. 



I 

in the housing to conduct coolant into the housing, and an outlet fonned in the homing for 



9. (Original) The laser diode apparatus according to claii|i 8, wherein the inlet is located 
on a first side of tho housing, the outlet is located on a second side of the housing, which is 
opposite to the first side of the housings and the substrate is arranjged in the housing such that the 
grooves extend from the first side of the housing to the second side of the housing and such that 
the cooling channel is aligned with the direction of coolant flow, i 
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10-16 (Canceled) 

17. (Ciurently amended) A method of forming monQlithIc 
comptising: 

providing a monolifhlc substrate; 



laser diode arrays, the meUiod 



forming a row of substantially identical, parallel Brooves a maim surfece of the 
substrate, such tiiat grooves are spaced apart at regular intervals. \|vhflrgin a set of three 
nei^borine ones of the grooves includes a heat-emitting groove ifod a pair of cooling 



groovesfirBt Bioov e and n fl aaoiid gwnnwo in fhn mm^n^jfhjp mihu^inj^t tmifh ' 
ndjaegnt to and pcmllol to th e o a aond flroovu ; 



fonning side walls of the fiwt and a aeeati grooves, vertical y 
such that each side wall ia negiendir mlaT to the maior surface and 



opening in the major surfiroei and 



d e poaitine g m e toHiaotioii lay e r doog ot tcoflt the oidc wollp of th e first groove to form a 



in the monoIiUiic substrate^ 

mch that each eroove haa an 



setting a p l urolity of Inaar diodea in at leapt the jBnit croov o laser diode bar in the heat. 



s arittj^P tffWYft suohlhat a radiation emitting sur&ce of «s8h-ef4 le plurality of loasf diod»fr-&s 
laser di94t bar i s paraUel to the major suffice of the substrat e, whfein the laser diode bar ha-^ a 
Pftir of si jes. whigh flfe oppQBite to and natftUel to one anot h er, an^ yj^h^n each of the aide«i nf 
flX g la?CT diode bar ig perpendicular to the radiarion-eiro ttine mrfaee^ and the opposite sides of ihe 
laser d j pde bar contact coneapondmB aide walls nf t he heat-gminjiig groove! and 



CO 



O 
O 
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leaving tho flooond groov a voonnt to the cooling amoves i >t>cn to define coolant spaces 

that accommodate a cooline fluide efve^ a- oooling ohaim e l to fajdlitate heat transfer &om the 

I . 

lofl c g diodoo laser diode bar, wherein t he laaer diode bar ia tocateA between the coolant roaces. 



such that heat will be transferred in a directio n parallel tn the first major surface jfrom the las^ 



diode bar to thg coolant spaces and such that the coolant spaces are l ocated in a direction that is 



peipendiCTlar to the side walls of the eiooves from anv ooint on ihe sides of the la ner diode bara . 



18. (Corrently amended) A m e tiio d The m^od as claimed in claim 17, wherein the 
method includes forming a plurality of grooves that includes the fia ^faeat-emitring gr onvg and 
the oeoond iirQO»ecoolinff ffrooves. such that Ihe lHFBt jieat-emittin[g gm ove is one of a plurality of 



heat-emitting^ grooves that hold laser diodes» and the a e oond sixoo ^i^ iu uu e u f cooliny grooves are 
incly^gdin a plurality of vacant grooves, wherein the vacant cooljing g rooves are alternated widi 
the heftt>ftmttHTin pmAx/fta that hold laser diodea. 



19. (New) The laser diode apparatus according to claim 1 
are arranged such that the entirety of each laser diode bar is locatdd 
and such ^t the distance between the laser diode bar and the 
same for any point on the laser diode bar. 



nearest 



r wherein the laser diode bars 
between the cooling channels 
cooling channel is the 



20. (New) The laser diode apparatus according to claim 1, wherein the apparatus 
includes a housing, a space is formed between the substrate and thje housing, and the space 
communicatee with the interior of the cooling grooves, such that t^e cooling fluid can flow from 
the space to the cooling grooves. 
6 
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21. (New) The laser diode apparatus accoiditig to claim 1 
are unobstructed such fliat the cooling fluid can contact the entiret|yr 
cooling grooves fionci the major surface to the bottoms of the cooling grooves 



22. (New) The laser diode q)paratus according to claim iJ wherein the cooling grooves ^ 

m 

are located such that a line ^tending peipendicularly fiom any polint on the first side or the 
second side of the laser diode bar will pass through the coolant sp^e of a coiresponding one of 1^ 
the coohng grooves. 



23. (New) The laser diode apparatus accorduig to claim 1 
located in a direction that is perpendicular to the sides of the laser Idiode 
the sides of the laser diode bars* 



24. (New) The laser diode apparatus according to claim 1 
extend in a depth direction fiom the m^or surface to at least the 



25. (New) The laser diode apparatus according to claim 1 , 
spaced apart at regular into^als. 



wherein the cooling grooves 
of the sidewalls of the 



wherein the coolant spaces are 
bars from any point on 



m 
O 



wherein the coolant spaces 
of the laser diode bar. 



dspth 



wh^ein the grooves are 



26. (New) The laser diode apparatus according to claim 1 , wherein the lasn: diode bar is 

located between the coolant spaces such that each entire side of the laser diode bar faces the 

7 j 
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coolant 8PBC0 of a corresponding one of the cooling grooves, aac the distance to the nearest one 
of the coolant spaces firom any point on the first side of the laser diode is unifonn, and die 
distance to the nearest one of flie cooliant spaces fiom any point <px tbs second side of the laser 
diode is unifinm. 



CO 



o 
o 
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